Information and Communication Technology (ICT) has the potential to provide economic opportunities and help raise the social and political status of countries. For developing countries, ICT can be used as a tool for economic growth and social advancement in a short period of time. The benefits of ICT, however, are not only economic in nature. It can help improve professional skills, teaching quality, job creation, agricultural production, community involvement, and information use, personal relationships, and time use. These benefits are examples of how ICT has become an indispensable part of our lives. Myanmar is a developing country and is ranked low in the ICT Development Index. In terms of ICT development, Myanmar today is facing many issues such as a lack of telecommunication infrastructure, ICT awareness, electricity, and budget for ICT development. Among the economic reforms implemented by the recent government, the telecommunications sector has been opened up as a measure of economic reform. As a result of this reform, the telecommunications sector has been growing rapidly. Myanmar, however, remains behind other Asian countries. This paper discusses Myanmar's ICT infrastructure status, progress that has been made in the country's telecommunications over the last fifteen years, and the challenges that lie ahead.
ICT has become a powerful tool for poverty reduction. It has also provided developing countries with opportunities to meet their development targets. It affects almost all aspects of our lives, including education, health, finance, recreation and entertainment, government, careers, and our personal lives (Williams, Sawyer, 2015) . ICT is an essential part for business today because it fully supports all business processes (Meghna Nagorao Ghuse, 2015) ; organizations and companies can reach their business goals more effectively using ICT.
ICT plays a significant role in the development and spread of knowledge. It can help improve access to education, learning and teaching, and education management and administration. ICT also plays an important role for agriculture development, as it can give farmers access to the latest information related to production and sales. ICT is reshaping many aspects of the world's economies, governments, and societies. It is for this reason governments, businesses, and citizens in developing countries are striving to incorporate the transformative power of ICT to make their services more efficient, ultimately supporting economic and social network development (World Bank, 2015) .
Computing and telecommunication are the two branches of ICT. These technologies consist of the computer system, Internet/electronic mail (e-mail), the mobile phone, and the fax machine (Ogbomo Monday Obaidjevwe, Esoswo Francisca Ogbomo, 2008) . The Internet has become a better way for e-government to deliver public services. Technological infrastructure, such as hardware infrastructure and generic software services, provides the foundation for ICT. These technologies, of course, require human skill in order to be fully utilized. Over the past five years, mobile phones have been used to make voice calls and send short messages. In developing countries, more people use mobile phones rather than computers to access the Internet. Mobile networks can be installed relatively quickly at a comparatively reasonable price. The World Bank (2015) indicated that "more than 75 % of people around the world now have access to a cell phone, with the number of global mobile-cellular subscriptions quickly approaching 7 billion (World Bank, 2015) . "
Myanmar is a developing country in South East Asia. Although ICT is a key player in implementing political, economic, and social objectives in Myanmar, the various sectors of ICT have much room for improvement. Myanmar still lacks an ICT infrastructure and is generally behind other Asian countries in telecommunications. The Myanmar government is aware of the importance of an ICT infrastructure and has identified the telecommunications sector as a priority in their plans for economic reform. This paper focuses on the status of Myanmar's ICT infrastructure and the progress the country has made in telecommunications over the last fifteen years. Myanmar's telecommunications sector grew rapidly between 2014 and 2015, but the number of IT users remains small. In terms of ICT development, Myanmar faces many issues such as a lack of telecommunications infrastructure, ICT awareness, electricity, and budget for ICT development. This paper also focuses on telecommunication progress the country has made over the last fifteen years (from 2000 to 2015) while discussing the challenges that lie ahead.
Literature Review

ICT
ICT is short for Information Communications Technology. ICT refers to any device or system that allows for the storage, retrieval, manipulation, transmission and receipt of digital information such as personal computers, digital television, email, robots (Meghna Nagorao Ghuse, 2015) . According to Williams and Sawyer (2015) , "Information technology consists of both computers technology and Communications technology. A computer is a programmable, multiuse machine that accepts data-raw facts and figures-and processes, or manipulates, it into information we can use.
Communication technology, also called telecommunications technology, consists of electromagnetic devices and systems for communicating over any distance (Williams and Sawyer, 2015) . "
ICT plays an important role nowadays, and it is a powerful tool for economic and social development. Robert Pepper and John Garrity (2015) have said that ICTs support macroeconomic growth by affecting inputs to GDP growth and ICT industries generate positive employment effects. Increasing applications of ICTs (capital deepening) leads to rising labor productivity (Garrity, et al. 2015) . The use of ICT in the fields of socioeconomic development, international development, and human rights is referred to as Information and Communication Technologies for Development (ICT4D). ICT infrastructure is a basic requirement for ICT4D.
ICT Infrastructure
ICT infrastructure is required for basic telecommunication services as well as e-commerce, e-government, and e-learning. The meaning of infrastructure, however, is constantly expanding.
ICT infrastructure consists of various aspects of IT: server, storage and network components (hardware and software), operating systems, access devices (computer, PC, tablet, smart phone), network cables, connectors, power supply units, satellites, antennas, routers, aggregators, repeaters, and other devices (Infrastructure definition, 2015) .
The Internet is a global collection of many types of computers and computer networks that are linked together (Ogbomo Monday Obaidjevwe, Esoswo Francisca Ogbomo, 2008) . Electronic mail 
Global Telecommunication Infrastructures
Brahima Sanou (2015) Table 1 shows that the ratio of 2G mobile-cellular network usage increased to 95% in 2015.
Between 2000 and 2015, global Internet penetration grew 7 times from 6.5 to 43%, and 35% in developing countries (ICT Facts & Figures, 2015 Fixed-broadband penetration, however, is at 11% but at less than 1% in LDCs. The basic fixed-broadband plan price is 1.7 times higher than that of comparable mobile-broadband plans.
The average monthly fixed-broadband prices of developing countries are three times higher than in developed countries; mobile broadband prices are twice as expensive as in developed countries.
The ratio of households with Internet access reached 46% in 2015. 34% of households in developing countries have Internet access, compared with more than 80% in developed countries.
Only 7% 
Telecommunication Infrastructures in Asia
According to the Internet World Stats, Usage and Population Statistics (2015), "Singapore has owned a fully digital telephone network. It is a natural hub for submarine cables in the Asia Pacific region and submarine cables; international infrastructure includes a number of satellite networks. 
Myanmar's General ICT Status
Country Background
Myanmar, previously known as Burma, is the largest country in mainland Southeast Asia 
ICT Infrastructures in Myanmar
The government has identified the key barriers to telecommunication access to be high costs and limited infrastructure (Yasuhide Fujii, Satya Ramamurthy, 2013 ICT education institutions have also recently seen considerable growth. Currently, one of the major challenges for the local ICT industry is to prevent the "brain-drain" (i.e., the migration of talented ICT workers to other countries such as Singapore) of skilled professionals to more developed countries. Realizing the importance of ICT education, the Ministry of Education has been trying to introduce IT education into primary school syllabuses, but its efforts have been hampered by a lack of budget and other constraints. Across the sectors in Myanmar, education and human resources present a considerable challenge, as local talent is difficult to find.
ICT Policy and Legal Frameworks
Myanmar's ICT policy has been established by the Ministry of Communications and Information
Asia-Pacitic Journal of Business Review Technology (MCIT) and is summarized as follows (Yin, 2015) :
( 
Analysis Results
In this study, we analyze telecommunication progress in Myanmar, especially in terms of telephone and Internet penetration, over the last fifteen years (from 2000 to 2015) and consider some of the challenges that lie ahead.
Telecommunication Progress
As the ICT infrastructure requires high-tech equipment and personnel, its impact on economic development is also very critical. In Myanmar, the national backbone has a fiber link between major cities. Cross border fiber links connect India and Myanmar, China and Myanmar, and Myanmar's tele-infrastructure can be divided into access networks, switching, transmission, and international connectivity. The access network of Myanmar is relatively weak compared with those of other ASEAN countries. User connectivity consists of dial-up, ADSL, and Broadband. In the past, most of the Internet users were government and military officials, but the Internet is now used widely by citizens. Yangon, Mandalay City, and other towns have more than three hundred and fifty public access centers and cyber cafés, which have allowed ordinary people to use the Internet and e-mail. Satellite is the main means of international connectivity. The country domain is "dot mm. " The government has made significant investments in ICT in order to improve governance. As a result of the concentrated efforts of both the public and private sectors in Myanmar, ICT has seen much development over the last two years, but development needs to progress more quickly if the country is to narrow the digital divide.
According to the In this period of time, the Myanmar government was opening up the telecommunications sector by inviting foreign investors to compete for the telecommunications market and reducing the cost of Internet installation and SIM card fees. As a result of governmental efforts and the implementation of the local IT organization, telecommunications in Myanmar is growing rapidly, but the country remains behind other Asian countries.
Telecommunication Status between Some Asian Countries and Myanmar
A comparison of the ICT status of some Asian countries with that of Myanmar shows a very noticeable difference. In spite of the progress Myanmar has achieved up to now, the country is still behind where other Asian countries were in 2010. In this paper, we compare the Internet usage of some Asian countries with that of Myanmar, as can be seen in Table 5 below.
According to the 
Challenges
Myanmar faces many barriers in terms of ICT development. The first is the instability of the last fifteen years, which has hampered the progress of Myanmar's national ICT. Rigid policies and an unwillingness to liberalize were other barriers for ICT development. The general economy is in a state of decline, which has negatively impacted the ICT sector. Another factor is a lack of skilled personnel. Even though Myanmar has twenty-five computer universities, a private training sector, and scholarship programs, it still lacks qualified ICT personnel. Although some ICT development institutions in Myanmar have been established, they are insufficient in promoting ICT development as a whole. There are several problems in ICT development: Power blackouts, the high cost of connectivity, and a lack of ICTs skills were ranked as the most significant while Table 5 Comparison of Internet Usage Between Myanmar and Some Asian countries interconnectivity ranked second. Poor infrastructure, the urban-rural digital divide, a lack of basic education, obsolete equipment, and the high cost of equipment were also mentioned as factors in a past study (Ogbomo Monday Obaidjevwe, Esoswo Francisca Ogbomo, 2008) . Myanmar has a severe mismatch between the supply and demand of ICT workers. Other mentioned obstacles include a poor communications infrastructure, an insufficient budget, the rise of fuel prices, and electricity problems. Poor ICT infrastructures cause a significant digital divide between the urban and rural areas. A lack of electricity in the rural areas is also a major barrier in accessing ICT.
Therefore, the majority of the population does not have access to computers or the Internet, which again leads to poor communication and a lack of ICT knowledge.
Another challenge in the telecommunications sector is mobile reception and Internet access. The software market in Myanmar is still largely underdeveloped, with relatively few companies operating in this arena. At the moment, the finance sector seems to be an early adopter of technology, with banks installing increasingly secure and progressive systems. Within the trading and tourism sectors, IT usage is limited to the larger players such as major airlines and foreign-owned hotels that offer online booking systems and supermarket chains that manage their inventory digitally. Most of the largest sectors in the country (e.g., agriculture, manufacturing, education, and healthy), however, employ very little software solutions if at all. Nevertheless, the demand for sophisticated applications is expected to spike as the country's various industries grow and require more developed solutions, be it custom-made applications or licensed comprehensive systems. The Myanmar ICT market is still largely dominated by hardware companies, due to the relatively low usage of ICT in business and industry.
In the telecommunications sector, companies are struggling to build the necessary infrastructure.
Some towers are expected to be built across the country in the next year. Companies building towers must seek permission from those who own the rights to that land and must obtain permits from local governments, which is a considerably slow process. Telenor identified further challenges such as confirming the identity of the land-owner, securing consent from neighbors, and building in heritage zones.
Discussion
Several actions can be made taken for the sake of ICT development in Myanmar. The first one is to develop an information infrastructure that is easily accessible for everyone. The Myanmar Government should set aside a large portion of its budget for ICT infrastructure and cooperate with foreign IT companies. Without an adequate ICT infrastructure, the ICT sector will not be able to develop. The second is to improve the number of ICT human resources who are concerned about Myanmar's ICT development. The country needs people who are committed to improving ICT in Myanmar. The brain-drain effect is also threatening local ICT companies.
Myanmar neighbors countries that are considered ICT super powers-India and China.
Myanmar can enjoy the benefit of the spillover effect of their development because of this strategic location. The private sector also has the technology, resources, and creativity to turn a more developed Myanmar into a reality. Currently, Myanmar is being supported by international communities such as International Telecommunications Union, the World Bank, and the ADB for ICT infrastructure improvement. In the future, the ICT Master Plan and Action Plan, and e-governance Master Plan will develop ICT infrastructure and increase efficiency in e-government. Strengthen and extend existing infrastructure including broadband, particularly outside urban areas; improve end user device penetration, especially outside the main cities; develop plans for national capacity building; and attract funding from bi-lateral and multi-lateral aid agencies.
Institutional capacity building is also necessary, and the private sector must cooperate in the introduction of liberalization, privatization, and competition. Also, there is the need to address the systems that will allow for both ICT education and the awareness that are needed for ICT4D.
Although with many barriers still ahead, Myanmar has considerable opportunities, and the Myanmar people must try to take advantage of them. The last task is to clarify ICT-related law, which will allow the IT industry to develop in a structured way.
Conclusion
The creation of digital opportunities within all sectors as a long-term approach is very important for Myanmar. As the capital of Myanmar is moved to Nay Pyi Taw and Yangon continues as a business center, the country has the opportunity to utilize the ICT and e-government applications to support daily transactions and management. The telecommunications industry is one of the fastest growing and lucrative worldwide. Myanmar's telecommunications sector presents a unique investment opportunity as it demands products and services for a large market. ICT has the
